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6. Recirculating Air Handling Unit With Treated Fresh Air + 
Recirculating Fan (TYPE-3) 


RAHU-T02-03 and REF-T02-03 - Serves Staff Facility/Cold Kitchen Level GF 
RAHU-T02-06/07 and REF-T02-06 - Serves Lobby Lounge/Admin Level T03 


A) System Description 


The system consists of supply fan with VFD, constant speed recirculation fan, chilled water cooling coil 
with two port valve, fresh air modulating damper, mixed air modulating damper, exhaust air modulating 
damper, pre-filter and bag filter sections. System takes treated fresh air. 


B) AHU & Recirculating Fan control and monitoring 


BMS shall control the AHU & REF only if the H/O/A switches of both fans are in the ‘Auto’ position and 
as per the adjustable channels of the time scheduler. 


AHU and REF shall be interlocked with each such that if one fails (or switches OFF) the other shall also 
switch OFF. 


The start-up sequence for AHU and REF shall be as follows. 


BMS shall first command the fresh air damper, return air damper and exhaust air dampers to open. 
These dampers shall open in fixed offset to each other. For example if fresh air damper is open 20%, 
mixed air and exhaust air dampers shall be open at 80% and 20% respectively. 


Once the damper position feedback is received from damper actuators, BMS shall command the AHU 
supply fan to start. Once AHU supply fan run status is confirmed to BMS via the differential pressure 
switch (QBM81-3) installed across fan, the recirculating fan is commanded to start and the cooling coil 
control loop shall be activated. A differential pressure switch (QBM81-3) confirms the run status of the 
recirculating fan. 


Cooling valve control loop shall be interlocked with supply fan run status. 


A static pressure sensor (QBM3020-10) shall be installed at 2/3rd of the supply duct. VFD of FAHU 
supply fan shall be modulated as per PI (Proportional-Integral) logic to maintain the duct static air 
pressure set point as per inputs from air balancing contractor (adjustable). Extract fan VFD shall be 
controlled at fixed offset to supply fan VFD. 


In the event of BMS giving a start/stop command to AHU and REF, and run status of the same is not 
established vide respective differential pressure switches after an interrogation time of 1 minute 
(adjustable), BMS shall raise a AHU (or REF) air flow fail alarm. BMS shall disable all commands to the 
AHU (or REF). The AHU (or REF) shall not run until alarm for the same has been acknowledged and reset 
from the BMS workstation. The same shall be followed under trip conditions. 
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The shutdown sequence of AHU shall be as follows. 


The AHU supply fan and the recirculating fan shall be commanded to switch off. Subsequently, dampers 
and cooling coil valve shall be commanded to close. 


Differential pressure switches (QBM81-5) shall be installed across the pre-filter & bag filter to monitor 
the dirty status of the filter. If the pressure across the filters exceeds the pre-determined set point (as 
recommended by the supplier)(adjustable), BMS shall raise a dirty filter alarm. 

C) Temperature Control and monitoring 

There shall be a combined temperature & relative humidity sensor installed on supply duct (QFM2160). 
Cooling coil valve shall be modulated as per PI (Proportional Integral) logic to maintain supply air 


temperature at set point (15°C, adjustable from BMS workstation). 


BMS shall also monitor return air temperature & relative humidity (QFM2160), chilled water inlet & 
outlet temperatures (QAE2112.010) & cooling coil off coil air temperature (QAM2112.200). 


D) Fresh Air, Return Air & Exhaust Air Damper control (Air Quality Control and Monitoring) 

Air quality sensor shall be installed on return duct (QPM2100). The fresh air, return air and exhaust air 
dampers shall be modulated as per PI (Proportional Integral) logic to maintain return air quality at set 
point (800PPM, adjustable from BMS workstation). 

If the air quality goes above the set point, the dampers shall be modulated to allow more fresh air into 
the system. However in normal air quality conditions fresh air damper shall always be open at 20% 
(exhaust and mixed air dampers at 20% and 80% respectively) 

All the dampers shall be return to closed position if the fans are off. 

E) Fire Alarm 

In the event of fire, BMS shall simulate the following action: 


(i) Disengage all controls (Switch OFF both AHU & recirculating fans and close cooling coil valve) 


BMS shall only simulate the above, however MCC (Motor Control centre) will take necessary corrective 
action through hard wired contacts from the fire alarm panel. 


E) Alarms 


The followings alarms shall be raised on BMS 


S.NO. ALARM PRIORITY 
1 RAHU supply fan failed to run alarm High 
2 RAHU supply fan trip alarm High 
3 RAHU fresh air damper failed to open alarm High 
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4 RAHU mixed air damper failed to open alarm High 
5 RAHU exhaust air damper failed to open alarm High 
6 RAHU pre-filter dirty alarm Low 
7 RAHU bag filter dirty alarm Low 
8 REF failed to run alarm High 
9 REF trip alarm High 
10 Return air quality high alarm(air quality>1100ppm) Low 
11 RAHU maintenance alarm Low 


Note:- Maintenance alarms shall be raised based on run hours. 


F) TRENDS 


The following points shall be trended at every 10 minutes of interval: 


i. RAHU supply air temperature 
ii. RAHU return air temperature 
iii. RAHU supply air temperature set point 
iv. RAHU cooling coil valve command 
v. RAHU cooling coil valve feedback 


vi. RAHU chilled water inlet temperature 
vii. RAHU chilled water outlet temperature 
viii. RAHU return air quality 


ix. RAHU return air quality set point 


